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DETAILED ACTION 
Response to Amendment 

1 . This action is in response to amendment filed January 23, 2006. 

Claim Objections 

2. Claim 25 is objected to because of the following informalities: The preamble of 
the dependent claims should be consistent. Claim 25 is a pseudo-independent claim 
and in order to overcome this objection, applicant should explicitly import all the 
elements of claim 24 into claim 25. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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5. Claims 1 & 4-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US 6,603,183 B1 to Hoffman in view of US 4,124,860 to Johnson. 

With respect to claim 1, Hoffman discloses an image sensor comprising: 
substrate (102) formed of pre-molded plastic (104, 106) on lead frame (116, 120, 122) 
(see column 3, lines 59-61) as a substrate comprising a lead frame and a molding 
compound; image sensor (108) as an optical receiver where the optical receiver is 
electronically coupled to lead frame (116, 120, 122); and bond wires (118) that have 
heights greater than the height of the optical receiver (108) and are solder structures 
disposed within encapsulant (119). However, Hoffman does not disclose the use of an 
optical emitter and an optically transmissive medium. Johnson discloses such in an 
optical coupler comprising: light emitter (10) as an optical emitter; wire (11) as a 
conductive structure having a height greater than that of the light emitting unit and an 
analogue to bond wires (118) disclosed by Hoffman; and optical transmissive medium 
(21) disposed between the emitter (10) and receiver (20). To modify the teachings of 
Hoffman with those of Johnson would have been obvious to one of ordinary skill in the 
art to give the image sensor device taught by Hoffman the ability to emit light that would 
be appropriate for the detected and imaged object and because both Hoffman and 
Johnson are in the field of optical packaging. 

With respect to claim 4, the modified Hoffman discloses the use of bond wires 
(118, 1 1 ) to couple the optical receiver and the optical emitter to the lead frame. 
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With respect to claims 5 & 8, the modified Hoffman discloses the lead frame 
(116, 122, 120) to have both etched and non-etched portions, where the non-etched 
portions are open and not covered by plastic (104, 106). 

With respect to claim 6, the modified Hoffman does not explicitly disclose the 
lead frame to comprise copper, but such would have been obvious to one of ordinary 
skill in the art because copper would allow for accurate transmission of a detected 
signal. 

With respect to claim 7, the modified Hoffman does not explicitly disclose a 
plurality of optocouplers, but such would have been obvious to one of ordinary skill in 
the art as mere duplication of parts. 

With respect to claim 9, the modified Hoffman discloses the method of forming 
the device comprising: formation of a substrate (102) first through the step (202); 
mounting of electrical components (204) as a step attaching an optical emitter and 
receiver to the substrate; and then the deposition of light transmitting material (21) over 
the emitter and receiver. 

With respect to claim 10, the modified Hoffman discloses the use of bond wires 
(118, 11) to couple the optical receiver and the optical emitter to the lead frame as 
conductive structures having heights greater than those of the optical emitter and optical 
receiver. 

With respect to claim 1 1 , the modified Hoffman suggests that the lead frame be 
etched before disposed in the pre-molded plastic. 
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With respect to claim 12, the modified Hoffman does not explicitly disclose the 
lead frame to comprise copper, but such would have been obvious to one of ordinary 
skill in the art because copper would allow for accurate transmission of a detected 
signal. 

With respect to claim 13, the modified Hoffman discloses the use of bond wires 
(118, 1 1 ) to couple the optical receiver and the optical emitter to the lead frame. 

With respect to claim 14, the modified Hoffman does not explicitly disclose the 
use of an opaque material, but such would have been obvious to one of ordinary skill in 
the art in order to improve the optical coupling ability of the device. 

With respect to claim 15, the modified Hoffman does not explicitly disclose the 
plurality of emitters and receivers, but such would have been obvious to one of ordinary 
skill in the art because such would be mere duplication of parts. 

With respect to claims 16 & 18, Hoffman discloses an image sensor comprising: 
substrate (102) formed of pre-molded plastic (104, 106) on lead frame (116, 120, 122) 
(see column 3, lines 59-61) as a substrate comprising a lead frame and a molding 
compound; image sensor (108) as an optical receiver where the optical receiver is 
electronically coupled to lead frame (116, 120, 122); and bond wires (118) that have 
heights greater than the height of the optical receiver (108) and are solder structures 
disposed within encapsulant (119). However, Hoffman does not disclose the use of an 
optical emitter and an optically transmissive medium. Johnson discloses such in an 
optical coupler comprising: light emitter (10) as an optical emitter; wire (11) as a 
conductive structure having a height greater than that of the light emitting unit and an 
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analogue to bond wires (118) disclosed by Hoffman; and optical transmissive medium 
(21) disposed between the emitter (10) and receiver (20). To modify the teachings of 
Hoffman with those of Johnson would have been obvious to one of ordinary skill in the 
art to give the image sensor device taught by Hoffman the ability to emit light that would 
be appropriate for the detected and imaged object and because both Hoffman and 
Johnson are in the field of optical packaging. Also, while the modified Hoffman does not 
explicitly disclose the plurality of emitters and receivers, but such would have been 
obvious to one of ordinary skill in the art because such would be mere duplication of 
parts. 

With respect to claim 17, the modified Hoffman discloses the lead frame (116, 
122, 120) to have both etched and non-etched portions, where the non-etched portions 
are open and not covered by plastic (104, 106). 

With respect to claims 1 9-20, the modified Hoffman does not explicitly disclose 
the use of a MOSFET, but such would have been obvious to one of ordinary skill in the 
art as light receivers and emitters are capable of being MOSFETS due to their ability to 
perform and their relatively low cost in manufacture. 

With respect to claim 21, Hoffman discloses an image sensor comprising: 
substrate (102) formed of pre-molded plastic (104, 106) on lead frame (116, 120, 122) 
(see column 3, lines 59-61) as a substrate comprising a lead frame and a molding 
compound; image sensor (108) as an optical receiver where the optical receiver is 
electronically coupled to lead frame (116, 120, 122); and bond wires (118) that have 
heights greater than the height of the optical receiver (108) and are solder structures 
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disposed within encapsulant (119). However, Hoffman does not disclose the use of an 
optical emitter and an optically transmissive medium. Johnson discloses such in an 
optical coupler comprising: light emitter (10) as an optical emitter; wire (11) as a 
conductive structure having a height greater than that of the light emitting unit and an 
analogue to bond wires (118) disclosed by Hoffman; and optical transmissive medium 
(21) disposed between the emitter (10) and receiver (20). To modify the teachings of 
Hoffman with those of Johnson would have been obvious to one of ordinary skill in the 
art to give the image sensor device taught by Hoffman the ability to emit light that would 
be appropriate for the detected and imaged object and because both Hoffman and 
Johnson are in the field of optical packaging. Also, the modified Hoffman discloses the 
lead frame (116, 122, 120) to have both etched and non-etched portions, where the 
non-etched portions are open and not covered by plastic (104, 106). 

With respect to claim 22, the modified Hoffman does not explicitly disclose the 
lead frame to comprise copper, but such would have been obvious to one of ordinary 
skill in the art because copper would allow for accurate transmission of a detected 
signal. 

With respect to claim 23, the modified Hoffman discloses that the optical emitters 
and optical receivers are not on the etched regions of the lead frame. 

With respect to claim 24, the modified Hoffman discloses the use of bond wires 
(118, 11) to couple the optical receiver and the optical emitter to the lead frame as a 
plurality of solder structures. 
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With respect to claim 25, the modified Hoffman does not explicitly disclose the 
use of a printed circuit board as claimed, but such would have been obvious to one of 
ordinary skill in the art in order to give the device the functionality required. 

Response to Arguments 

6. Applicant's arguments with respect to claims 1 & 4-25 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patrick J. Lee whose telephone number is (571) 272- 
2440. The examiner can normally be reached on Monday through Friday, 8:00 am to 
5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on (571) 272-2328. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Patrick J. Lee 
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